Molecular cloning and characterization of the type VII isoform of mammalian adenylyl cyclase expressed widely in mouse tissues and in S49 mouse lymphoma cells.
We have isolated a 5199-nucleotide cDNA from a mouse library containing an open reading frame encoding the 1099-amino acid type VII adenylyl cyclase protein. The type VII protein is most closely related in primary structure to an unpublished human adenylyl cyclase clone (GenBank accession no. D25538) and type II adenylyl cyclase. Northern blot analysis demonstrates that the type VII mRNA is most abundant in mouse heart, spleen, and lung. cAMP content rises rapidly in HEK 293 cells overexpressing type VII adenylyl cyclase following treatment with phorbol ester, peaking by 4 min, while cells expressing the type II adenylyl cyclase reach peak accumulation only after 20 min. Increases in intracellular calcium through treatment of type VII-293 cells with either ATP or A23187 alone failed to increase intracellular cAMP content. Phorbol ester treatment acted synergistically with beta-adrenergic stimulation to increase cAMP content in type VII-transformed cells. Pretreatment of type VII-transformed cells with pertussis toxin fails to prevent phorbol ester potentiation of isoproterenol stimulation. Thus the ability of phorbol ester to increase basal and isoproterenol-stimulated type VII activity appears to be a direct effect on this adenylyl cyclase isoform and not the result of modification of the inhibitory G protein, Gi.